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Abstract: Visual analysis of tsrapdown inertial navigation information model is studied in this paper. With the increasing demand for 
the accuracy of strapdown inertial navigation, gravity disturbance becomes the largest residual error of high-precision inertial 
navigation system. In this paper, the gravity disturbance is quantitatively analyzed according to the intelligent fusion spherical 
harmonic model. It is then equivalent to the resolution of high-precision acceleration and is a main error source of high-precision 
inertial navigation system. The Terrain system in Cesium is a technology that also supports the generation of terrains from streaming 
tile data. It supports two types of terrains, STK WorldTerrain and Small Terrain. We then test the combinations of the mentioned 


models. 
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1. INTRODUCTION 


In the strapdown inertial navigation system, the calculation 
accuracy of the carrier attitude will directly affect the system 
navigation accuracy [l, 2, 3]. Therefore, improving the 
calculation accuracy of the carrier attitude matrix is an 
important content of the strapdown inertial navigation system 
research. Due to the uncertainty of the motion process of the 
carrier and the non-exchangeability of the limited rotation of 
the rigid body, the existing attitude algorithm of the core 
strapdown inertial navigation system will introduce a non- 
exchangeable error, and reducing the core non-exchangeable 
error is an effective method to improve the attitude accuracy 
of the carrier [4, 5, 6]. 


The inertial device error is generally divided into two parts: 
constant value drift and random drift [7, 8, 9, 10]. The inertial 
device constant value error can be effectively compensated, 
but it will gradually change with time, and the constant value 
drift will not change every time the inertial navigation system 
is started. The SINS update algorithm can usually be divided 
into three parts: attitude, velocity and position update, and the 
attitude update algorithm is the core, and its solution accuracy 
affects the navigation accuracy of the entire core SINS 
system. The existing framework obtains the inertial data 
output of the carrier by simulating the motion trajectory of the 
carrier, superimposes the error noise of the inertial device, and 
iteratively calculates the attitude, speed and position of the 
object according to the known initial state. 


Second-order damping loop, introducing external height 
information for negative feedback, so as to then realize the 
positioning of general strapdown inertial navigation. In the 
SINS/RCNS integrated navigation system, the core indirect 
sensitive horizon method of starlight refraction is used to 
obtain high-precision horizon information, and the refraction 
apparent height obtained by refraction is introduced into the 
system measurement, and the navigation error caused by the 
accelerometer offset is corrected. The figure 1 shows the core 
structure of the ground truth system. 
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Figure. 1 The Ground Truth of System 


For better efficient system construction, the combination of 
the information system is essential. With the development of 
science and technology and the continuous improvement of 
numerical simulation, computer graphics, computer vision, 
virtual reality and other technical means, the traditional static 
display can no longer meet the visual needs of the scientific 
visualization in various fields [11, 12, 13]. The vigorous 
development of Internet Web technology has provided a 
brand-new bearing platform for the GIS applications, and 
launched a brand-new WebGIS technology. Web-GIS uses the 
Internet as a carrier to reasonably express GIS-related 
functions, so that GIS services are widely popularized. Users 
can use GIS service functions as long as they have a device 
that can connect to the Internet. Hence, with this model, in the 
following sections, the general model will be defined and 
studied. 


2. THE RELATED WORK 


The Cesium as the visual analysis tool is reviewed in this 
section. The development process of Web 3D has evolved 
from the early Java Applet to plug-in Flash, Java3D, X3D, 
Silverlight, to plug-in-free WebGL, and then to the latest 3D 
graphics engine that encapsulates some common functions of 
3D graphics programs [14, 15]. Cesium.js is an open-source 
front-end JavaScript library that can realize 2D, 2.5D and 3D 
data visualization on the Web side without plug-ins. It has 
good compatibility and interactivity for cross-platform 
browsers and multi-terminal devices. Compared with general 
WebGL, its development efficiency is higher, the amount of 
code writing is less, and it has powerful 3D rendering 
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functions. 3D Tiles is a 3D model tile data structure created 
by the Cesium R&D team to transmit massive heterogeneous 
3D geospatial datasets [16, 17]. 


The Terrain system in Cesium is a technology that also 
supports the generation of terrains from streaming tile data. It 
supports two types of terrains, STK WorldTerrain and Small 
Terrain. AGI provides ready-made STK WorldTerrain data. 
For users with convenient network access, this data is the 
preferred solution [18, 19]. For users with limited access, they 
can choose to use tools to generate Small Terrain from ready- 
made DEM data slices to ensure terrain data loading. 


3. THE PROPOSED METHODOLOGY 


3.1 The Data Visualization Model 


Building profile data and height data are the basis for building 
modeling. In general SketchUp software, push-pull processing 
can be performed according to the estimated height and the 
appearance characteristics of the building to construct the 
model details of the building. In the modeling process, the 
method of creating components in the software can quickly 
improve the work efficiency [20, 21]. 


For buildings with the same appearance, the buildings can be 
built one by one and saved in SKP format, and finally 
imported into the model file uniformly. Cesium supports 
loading 3D models, and supports both gltf format and bgltf 
format. gltf is an exchange format defined by the khronos 
organization, used to display 3D content on the Internet or 
mobile devices, and fully supports the OPENGL, WebGL, 
OPENGLES graphics acceleration standards; bgltfg is a 
binary format gltf extension, its binary format reduces the size 
of the data, Improved network transfer speed [22, 23, 24]. 


We consider listed focuses. 


(1)In practical applications, the point query function is the 
most commonly used function, which can quickly locate the 
position of the control point and query related attribute 
information. Therefore, the query function is particularly 
important. The system uses the arcgisserver to publish data 
services, so it is very convenient to introduce the arcgis 
apiforjs development kit into the system to query data. Esri 
provides us with the Query Task class, which can realize the 
query of attribute data, obtain the location of the geometric 
elements and other related attribute information, and pass it to 
Cesium to finally realize the geographic positioning of 
geometric elements and realize the query function. 


(2)The process of the projection texture mapping is to 
calculate the texture coordinates matching each vertex in the 
model through spatial projection transformation according to 
the physical parameters of the projection camera, such as 
spatial position, projection angle, coordinate information, etc., 
and to find the corresponding texture through the texture 
coordinate index [25]. 


(3)At present, spatial 3D model visualization is mostly based 
on professional software platforms, such as ArcScene, 
SuperMap, Skyline, etc. These methods have good spatial 
analysis functions and also display 3D data well, but the 
disadvantage is that it is not easy to share across platforms, 
and the cost is high. The 3D model visualization method of 
the /S framework is convenient for users to operate across 
servers, and the model rendering effect is relatively better. In 
the figure 3, the processing circle is defined. 
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3.2 The Strapdown Inertial Navigation 

After adding a damping network to the horizontal loop of the 
strapdown inertial navigation system, the Schuler period 
oscillation of the system can be damped, but the Schuler loop 
of the system is destroyed, which increases the error of the 
system. In order to overcome the error generated after the 
introduction of damping, the usual practice is to introduce 
external velocity information for the compensation, so as to 
achieve the purpose of both damping and compensating the 
errors caused by the acceleration and speed of the system. We 
follow the listed steps for the optimization [26, 27]. 


The modulation degree of the core positioning error represents 
the modulation degree of the rotation modulation technology 
to the positioning error. The larger the value, the better the 
modulation effect; on the contrary, the smaller the value, the 
less obvious the modulation effect is. 


The positioning error of the general long time rotating 
strapdown inertial navigation system is mainly measured by 
the longitude error, while the latitude error oscillates with 
time but does not diverge. 


The longitude error under the static condition of the 
strapdown inertial navigation system in the definition is the 
longitude error of the system when the indexing mechanism 
of the rotary strapdown inertial navigation system does not 
perform any action, that is, the system is in a static condition. 


For the model design, the formula 1~3 define the calculation 
models. 
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After the error compensation calculation, the attitude matrix is 
calculated to obtain the attitude information; the 
accelerometer component measures the acceleration signals 
along the three axes of the carrier coordinate system, and after 
the error compensation calculation, the coordinate 
transformation calculation from the carrier coordinate system 
to the navigation coordinate system is performed. Realize 
navigation Precise demodulation after solving to obtain real 
carrier navigation information. 


Therefore, the rotation accuracy of the rotating ring frame is 
an important index to ensure the accuracy of the dual-axis 
rotary inertial navigation system. The main errors of the 
rotating ring frame are introduced below. For the calibration 
of inertial device error parameters, the commonly used 
methods mainly include discrete calibration and system-level 
calibration. A large number of literatures give detailed 
research steps and research results for these two methods 
This chapter studies an accurate modeling method of error 
parameters using artificial fish swarm algorithm. This method 
does not rely on high-precision testing equipment, and only 
needs to meet certain AFSA optimization indicators to 
achieve accurate fitting of each error coefficient. According to 
the differential equation (5.18) of the rotation angle of the 
rotation shaft, the rotation angle position of the rotation shaft 
can be obtained. 
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It can be seen from formula (5.18) that the rotation angle is 
affected by the motor voltage, inductance, resistance and other 
correlation coefficients, as well as the friction torque. At the 
same time, the assembly process has limitations, and the 
correlation coefficient is difficult to keep constant, which 
limits the stability and accuracy of the rotation angle control. 
Therefore, the essence of rotation modulation is to 
periodically change the value of the attitude matrix nbC, so 
that n bbCe and n The integral of bbCV in one rotation period 
is as close to zero as possible, so as to reduce the 
accumulation of system errors and improve the navigation 
accuracy. Assume that the IMU coordinate system at the 
initial time is the P system, the IMU rotating coordinate 
system is the R system, the IMU is installed on the carrier, the 
IMU coordinate system at the initial time coincides with the 
carrier system, and the IMU rotates continuously around the 
POz axis at an angular velocity œ. 


4. THE SIMULATIONS 


In our experiment, the system receives the synchronization 
signal command from the core time system module, and 
immediately sends the attitude data to the time system 
module. The data sent at this time is the attitude data that the 
system has already calculated, and there is a delay in the 
attitude transmitted to the time system module. In the case of 
navigation demand in a short period of time, the positioning 
of inertial navigation system is mainly composed of longitude 
error and latitude error. However, when the inertial navigation 
system needs to work for a long time, such as navigation and 
aviation, the latitude error oscillates with time, and the 
longitude error accumulates and diverges with time. 
Therefore, under the long-time working conditions, the 
divergence characteristics of longitude error are mainly 
considered to evaluate the positioning error of the system. 


5. CONCLUSIONS 


Visual analysis of general tsrapdown inertial navigation 
information model is studied in this paper. The simulation 
analysis and experimental verification both show that the 
relevant theory of PEMD for the positioning error modulation 
of the rotary strapdown inertial navigation system is correct, 
so PEMD is an effective method to evaluate the positioning 
accuracy of the rotary strapdown inertial navigation system. 
Hence, this paper procides the novel solutions for the efficient 
model. In the future study, we will consider the applications. 
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